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Real Numbers

• Real numbers are used in everyday life to describe quantities such as age, miles per 
gallon, and population. Real numbers are represented by symbols such as

• Here are some important subsets
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A real number that cannot be written as the ratio of two integers is called irrational. 

Irrational numbers have infinite nonrepeating decimal representations. 

For instance, the numbers are irrational. (The symbol ≈means “is approximately equal 

to.”) 

Next Figure shows subsets of real numbers and their relationships to each other.
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Example: Classifying Real Numbers
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• Example:

• Which of the numbers in the following set are (a) natural numbers, (b) integers, (c) 
rational numbers, and (d) irrational numbers?
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• Class Work: Determine which numbers in the set are

(a) natural numbers, (b) whole numbers, (c) integers, (d) rational numbers, 
and (e) irrational numbers.
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The Real Number Line

• The diagram used to represent the real numbers is called the real number line. It 
consists of a horizontal line with a point (the origin) labeled 0. 

• Numbers to the left of 0 are negative and numbers to the right of 0 are positive, as 
shown in Figure. 

• The real number zero is neither positive nor negative. So, the term nonnegative 
implies that a number may be positive or zero.
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Plotting Real Numbers

• Drawing the point on the real number line that corresponds to a real number is 
called plotting the real number.

• Each point on the real number line corresponds to exactly one real number, and each real 
number corresponds to exactly one point on the real number line.

• Example:
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• Example: Plot the real numbers on the real number line:
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Example:

• plot the real numbers on the real number line.

• Class work:

• plot the real numbers on the real number line.

12/20/2023 Lec. Shamal Fatah AHMED 11



Ordering Real Numbers
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Example:
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Intervals on the Real Number Line

• There are two types:

• Open interval:

• If a < b, then the open interval from a to b consists

of all numbers between a and b and is denoted (a, b).

• Endpoints are excluded from the interval

• Closed interval:

• from a to b includes the endpoints and 

is denoted [a, b].

• Using set-builder notation, we can write
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Bounded Intervals on the Real Number Line
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Unbounded Intervals on the Real Number Line
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Graphs of Inequalities

• Example:

• Sketch the graph of each inequality.
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